Structure of human high density lipoprotein reassembled in vitro. Radioimmunoassay studies.
Immunologic approaches to studying lipoprotein structure have been limited because the methods have not been quantitative enough. Recently we reported (Schonfeld, G., and Pfleger, B. (1974) J. Clin. Invest. 54, 236-246) a radioimmunoassay for human apoprotein A-1 (ApoA-I). Only 8% of the ApoA-I of high density lipoprotein (HDL) reacted in the radioimmunoassay system consisting of rabbit anti-human ApoA-I, 125I-ApoA-I, and unlabeled ApoA-I. We suggested that the ApoA-I in HDL were poorly reactive in the radioimmunoassay because they were "masked" by lipid- or protein-protein interactions. To test this, "lipoproteins" were reconstituted from lipids and apoproteins and assayed for their reactivity in the radioimmunoassay. Apo-HDL, ApoA-I alone, or ApoA-I + ApoA-II were sonified with lecithin or with lipids extracted from HDL. Sonicates were fractionated by ultracentrifugation or by Sepharose 4B chromatography. HDLs were also made by incubating dispersed lecithin or lecithin + cholesterol with Apo-HDL, ApoA-I, or ApoA-II. The lipoproteins were analyzed for lipids and protein chemically. Apoprotein compositions were determined by polyacrylamide disc gel electrophoresis. ApoA-I content by radioimmunoassay then was compared with the ApoA-I content obtained by disc gel electrophoresis. Most reconstituted "lipoproteins" had less than the expected ApoA-I contents. Discrepancies between ApoA-I contents were greatest for lipoproteins prepared from Apo-HDL and HDL-lipids (20 to 30% of expected contents). Discrepancies were smaller for particles prepared with lecithin, with ApoA-I alone or with ApoA-I + ApoA-II (40 to 85% of expected). HDLs made by incubation were less reactive than those prepared by sonication. Thus, the reactivity of ApoA-I in the radioimmunoassay could be diminished by causing it to interact with lipids or their apoproteins, or both, suggesting that antigenic sites became masked. From this one can extrapolate that the poor reactivity of the ApoA-I in HDL isolated from plasma also may have been due to the masking of some of its antigenic determinants. The identification of the determinants involved awaits the development of radioimmunoassays for specific regions of ApoA-I.